Introduction
Rivers are the major conduits for the transport of water, salt, organic matter, and mineral matter from land to sea. Large rivers may play a disproportionately important role in this terrestrial-marine linkage. The world's 10 largest rivers transport approximately 40% of the fresh water and particulate materials entering the ocean (Milliman, 1991) . Despite the importance of sedimentary carbon, the fate of organic matter in continental shelf environments is not completely understood (Berner, 1982; Hedges and Keil, 1995) . This lack of understanding largely results from the high degree of spatial and temporal variability in sources of organic carbon at this boundary-such as primary production by phytoplankton and discharge of terrigenous organic carbon by rivers and local wetlands.
Terrestrial inputs of organic carbon to continental margin waters of the northern Gulf of Mexico (GOM) are high compared with other coastal margins of the US because of significant discharges from one of the world's largest river systems-the combined inputs of the Atchafalaya and Mississippi Rivers (Hedges and Parker, 1976; Malcolm and Durum, 1976; Eadie et al., 1994; Trefry et al., 1994) . Earlier studies showed significant depletion of d 13 C in bulk carbon in sediments near regions of the Mississippi Plume and northwestern GOM-indicative of C 3 plant-derived riverine sources (Sackett and Thompson, 1963; Hedges and Parker, 1976; Gearing et al., 1977) . However, recent work has suggested that much of the terrestrially-derived organic matter delivered to the shelf is from C 4 and C 3 plants materials from eroded soils in the northwestern grasslands of the Mississippi River drainage basin (Goni et al., 1997 (Goni et al., , 1998 Onstad et al., 2000) . Moreover, it is believed that C 4 carbon is transported greater distances offshore in the GOM than C 3 carbon because C 4 carbon is associated with a finer size fraction of sediments (Goni et al., 1998) . Other work has also shown that non-woody angiosperms are the dominant form of vascular plant material being transported to sediments in deeper regions of the GOM (Texas slope) (Bianchi et al., 1997) . Thus, the general paradigm is that much of the terrestrially-derived organic matter from the Mississippi River transported offshore is d 13 C-enriched, associated with fine-grained sediments, and has a C 4 signature (Goni et al., 1997 (Goni et al., , 1998 Onstad et al., 2000) . Studies off the Washington coast have also shown that hydrodynamic sorting of river-derived particulates resulted in the deposition of a greater proportion of lignin as larger discrete fragments of vascular plant detritus in nearshore sediments than in the lignin-containing fine sediments deposited offshore (Prahl et al., 1994; Ertel and Hedges, 1985) . To better understand the selective transport mechanisms of organic carbon at the river-coastal boundary, it is necessary to examine the storage characteristics of the lower river and particle removal processes within the riverine dispersal system on the adjacent shelf.
The seasonal storage and remobilization of sediments in rivers is a worldwide phenomenon that has been observed and described for rivers ranging in size from small streams (Emmett et al., 1983; Meade et al., 1990) to the Amazon, the world's largest river . For example, this phenomenon has been well documented for the lower 500 km of the Mississippi River (Meade and Parker, 1985; Demas and Curwick, 1988) , where, in general, sediments are deposited on the riverbed during low discharge stages (water discharge rates below 14,000 m 3 s À1 ), and subsequently resuspended during high discharge stages (water discharge rates above 20,000 m 3 s
À1
). Because of the extensive levee system, there are essentially no inputs or outlets in the lower 500-km stretch of the river from Tarbert Landing (just below the Control structure and diversion of the Atchafalya River: 340 km upriver from New Orleans) to Venice (near the mouth of the river: 135 km downriver from New Orleans).
While there has been considerable interest in characterizing organic carbon inputs in river-dominated margins, previous studies have been based on data collected during one or two brief sampling periods in large river systems. As valuable as these studies are, they yield only a brief glimpse at these complex and dynamic systems. Moreover, much of the work in larger rivers has been focused on characterizing the suspended particles in rivers, while others have focused principally on sediments and particulates of the adjacent shelf. The boundary between the river proper (lower river) and shelf is a dynamic region where hydrodynamic sorting, seasonal variability in storage and diagenesis of organic matter in sediments, and flocculation processes can influence the composition of sedimentary organic carbon transported to the shelf and beyond. Moreover, the frequent resuspension of sediments across these shelves typically produces a fluidized-bed in the surface sediments that has been shown to be very efficient in the remineralization of organic matter (Aller, 1998) . In this study, we examined the temporal and spatial variability of terrestrial organic carbon sources in lower Mississippi River and Louisiana shelf sediments to further understand the sorting dynamics and selective transport of vascular plant materials within the riverine dispersal system, as they relate to processes recently discussed by Goni et al. (1997 Goni et al. ( , 1998 and Onstad et al. (2000) .
Materials and methods

Lower Mississippi river
Globally, the Mississippi River has the third largest drainage basin area, the sixth largest water discharge, and the seventh largest suspended load among world rivers (Milliman, 1991) . Approximately 60% of the total suspended matter and 66% of the total dissolved solids transported from the conterminous US to the ocean is carried by the Mississippi (Presley et al., 1980) . Stream flow in the lower Mississippi River is affected by a diversion of 30% of the total flow to the Atchafalaya River through the Old River control structure, just above Tarbert Landing. Below Tarbert Landing, channel cross-sectional area generally increases with downstream distance. The mean depth of flow varies from f 6 to 60 m. Saltwater intrusion into the lower section of the river is negligible except at very low discharge stages. For flow greater than 5000 m 3 s À1 , the salt-wedge is restricted to an area below Venice (Wells, 1980) . Despite temporal variations due to turbulence, the flow is nearly uniformly distributed laterally in the study area for all flow regimes (Demas and Curwick, 1988) . The transit time for river water in the lower 500 km of the Mississippi ranges from 2 to 5 days, depending on discharge (Pereira and Hostettler, 1993) .
Study site and sampling
Sediments were collected at two stations (Sta. 1 and 2) in the lower river and the inner Louisiana shelf (Sta. 3 and 4), onboard the R/V Pelican, using a boxcorer (50Â50Â50 cm) during 10 cruises over 1998 -2000 ( Figs. 1 and 2) . In some cases, we were not able to sample all four stations during each cruise due to weather conditions that prevented us from box-coring on the shelf. Stations 1 and 2 are approximately 126 and 18 km upriver from the mouth of the Mississippi River and have water depths of 15 and 9 m, respectively. These locations in the river represent areas where we could find fine-grained sediments throughout most of the year. An initial grab-sample survey of surface sediments in the lower river revealed that there is significant heterogeneity in the lower river and that much of the river bottom is composed of coarse sandy sediments during high flow periods. Stations 3 and 4 are located on the inner Louisiana shelf and within the proximal portion of the riverine dispersal system; the water depths at these stations are 50 and 30 m, respectively.
The duration of the sampling period allowed for a wide range of variation in Mississippi River discharge rates (ca. 4900-26,000 m 3 s À1 ) (Fig. 2) ; all discharge rates were obtained from the Tarbert Landing GaugeStation (340 km upriver from New Orleans) operated by the US Army Corps of Engineers and US Geological Survey. The low flow periods reached 20-year record lows (< 5000 m 3 s À1 ) during this study. Consequently, the salt-wedge also reached further upriver and at certain times during low flow periods salt water extended just south of Station 1.
Once box-cores were collected, sub-cores were taken from within and sectioned into centimeter intervals onboard in a nitrogen-filled glove-box. Sediment samples from each depth were homogenized then stored frozen onboard (À20°C), and transferred to a À80°C freezer in the laboratory prior to bulk and molecular carbon analyses.
Water column samples were collected in surface and bottom waters and analyzed for total particulate organic carbon and total nitrogen (POC and TN) analyses and suspended particle matter (SPM). Samples were collected using a Sea-bird Electronics 911 CTD with a 12-5 liter Niskin bottle rosette, filtered (GFF filter, 25-mm diam., nominal pore size 0.7 mm), and stored frozen.
Carbon and nitrogen analysis
Frozen sediment samples were oven-dried at 50°C for 24 h. Approximately 100 mg of dried sediment were transferred to a small vial, and acidified with acid vapor in a dessicator for over 48 h (Hedges and Stern, 1984) . After acidification, samples were then oven-dried at 50°C for over 12 h. Carbon (C) and nitrogen (N) analyses were conducted on an Elemental Analyzer (EA1108, FISONS Instruments) with duplicate analysis for all samples.
Stable carbon isotopes
Stable carbon analyses of sedimentary organic carbon were made on acidified samples using isotope ratio-mass spectrometry according to Fry et al (1992) . Samples were analyzed at University of California at Davis; for details see http://stableisotopefacility.ucdavis.edu/.
Lignin-phenol analyses
Lignin-phenols were extracted according to the method of Hedges and Ertel (1982) . Sediments were placed in Monel mini-bombs with 7 ml of 2 N NaOH, 1-g CuO, 50 mg of Fe(NH 4 ) 2 (SO 4 ) 2 Á6H 2 O in a N 2 (g)-filled glove box. The reaction product from each sample was spiked with 100 ml of ethylvanillin (1 mg ml À1 in 0.1 N NaOH) as an internal standard, then acidified to a pH = 1 prior to extraction with ethyl ether (freshly distilled) over an aqueous solution of nanopure water and Fe(NH 4 ) 2 (SO 4 ) 2 Á6H 2 O. Organic extracts were filtered over anhydrous Na 2 SO 4 and then concentrated to a thin film in glass tubes. Samples were stored at À20°C prior to being derivatized and injected on a gas chromatograph. Lignin oxidation products (LOPs) in the residual extract were analyzed as trimethylsilyl derivatives (BSTFA reagent, Regis Chemical) by adding 50 ml of a pyridine/BSTFA (1:1-v/v) solution. Ligninphenols were analyzed using a Hewlett Packard 6890 Series Gas Chromatograph/Mass Spectrometric Detector (GC/MS) in the selective ion monitoring mode with a 30 mÂ0.25 mm i.d.Â1 mm film thickness DB-5MS capillary column (J & W Scientific). The GC/MS conditions for sample analysis were as follows: injector and detector temperatures, 300°C; split injection (1/50) with 1.5 cm 3 min À1 of ultra-high purity He as the carrier gas; initial column temperature 100°C increased to 270°C at 4°C min À1 followed by a 16-min isothermal hold. Gas chromatograph response was generally linear over a range of concentrations for each LOP in a mixed LOP standard. Thus, a one-point calibration curve using a specific concentration of the mixed LOP standard was used on a daily basis to confirm retention times, mass spectra, and response factors for each target LOP. Based on GC/ MS daily response over 1 week, analytical precision for individual LOP monomers in the mixed response factor standard ranged from a minimum of 1% for VAL to a maximum of 24% for CAD.
Radionuclides
The Pb-210 activities were determined by alpha particle spectrometry methods. Polonium-210, the radiometric granddaughter of Pb-210, was counted after methods described in McKee et al. (1983) , DeMaster et al. (1985) and Nittrouer et al. (1979) . A wet weight/dry weight ratio was determined for each sample by drying at 55°C to a constant weight. Each sample was spiked with a Po-209 tracer (man-made) to determine and correct for chemical yield and counting efficiency. Sediments are leached with nitric and hydrochloric acids in a Teflon microwave digestion bomb. Polonium was spontaneously electroplated onto pre-cleaned nickel planchets. The polonium/lead 210 concentrations are measured using silicon barrier detectors and an alpha spectrometer. A procedural blank is included with each set of core sections and reported data is blank corrected. Replicate analyses are conducted on at least one sample per core. Corrections are made for radioactive decay between times of collection and radiochemical counting.
Concentrations of Be-7 were analyzed by gamma ray spectrometry (PGT intrinsic germanium, planar type detector) and multi-channel analyzer. Counting efficiencies were determined by a mixed gamma source (IAEA-300) containing gamma emitters over a range of energies (46.5 -1460 keV). The activity of Be-7 for each sampling period was decay-corrected to the date of sampling.
Statistical analyses
All statistical analyses were conducted with Statgraphics or Sigmaplot. Simple regression analyses, paired or non-paired t-tests, and correlation analysis were used to test for significant differences and relationships among LOP concentrations and with other measured parameters. Significance was defined at the 95% confidence level ( p < 0.05).
Results
Water column particulates
Ranges of total suspended particulate matter (SPM) at Stations 1 (14 -225 mg l À1 ) and 2 (70 -414 mg l À1 ) varied considerably over the different periods of river discharge (Table 1 ). The lowest observed SPM value was found at Station 1 during the lowest flow period in November 1999. Although SPM showed significant temporal variability, the ranges of percent organic carbon (%OC) and total nitrogen (%TN) of SPM at Stations 1 (2.1 -3.0 and 0.2 -0.4) and 2 (0.9 -2.7 and 0.2 -0.3), respectively, did not vary as much (Table 1 ). The range of C/N ratios at Stations 1 and 2 were 6.1-13.4 and 5.1 -15.0, respectively (Table 1) . Suspended particulate matter on shelf stations 3 and 4 showed no consistent differences between surface and bottom waters and ranged from 14.2 to 37 mg l À1 and 13.1 to 75.7 mg l À1 , respectively. It is interesting to note that the C/N ratios of particulates in bottom waters on the shelf stations was in most cases significantly higher than in surface waters-indicating possible resuspension of diagenetically altered sediments as well as inputs of terrestrially-derived materials from the river and local wetlands.
Sedimentation rates
Sedimentation rates at the two river stations (Stations 1 and 2) were very high (>10 cm year À1 ) for all cruises. Excess Pb-210 (22.3-year half-life) was present at the bottom of all box-cores collected. With the observed excess Pb-210 activities and the associated analytical error ( f 5%), an activity change due to decay within a 5-year period is easily detectable. Therefore, no discernable excess Pb-210 decay in the 40 -50-cm cores indicates steady state sedimentation rates of greater than 10 cm year À1 . In many cases (Table 2) , Be-7 (53-day half-life) was also determined via gamma spectrometry. In most cases, Be-7 was measurable through out the length of the box-core, indicating that short-term deposition rates are tens of centimeters per month during these depositional periods of river discharge.
Sedimentation rates at the two shelf stations (Stations 3 and 4) decreased with distance from the river mouth. At Station 3, excess Pb-210 was detected throughout the length of the box-core in September 1998 and July 1999. Be-7 was also present throughout the box-core during those two sampling periods. As discussed above, this leads to conservative estimates of >10 cm year À1 , with seasonal deposition rates even greater. The excess Pb-210 profile from a 2-m Kasten core taken in April 2000, yields a sedimentation rate of 13.5 cm year À1 on a decadal time scale. Of the two shelf stations, Station 4 is farthest from the river mouth but still within the primary riverine dispersal system. Sedimentation rates drop off sharply between Station 3 (>10 cm year À1 ) and Station 4 ( f 0.12 cm year À1 ), consistent with observations within the dispersal systems in other river-dominated ocean margins (e.g., DeMaster et al., 1985) . Chemical abbreviations: VAL, vanillin; VAD, acetovanillone; VAD, vanillic acid; SAL, syringaldehyde; SON, acetosyringone; SAD, syringic acid; FAD, ferulic acid; CAD, p-coumaric acid; C/V, cinnamyl/vanillyl ratio; S/V, syringyl/vanillyl ratio; (Ad/Al) v , vanillyl acid/aldehyde ratio; (Ad/Al) s , syringyl acid/aldehyde ratio. L 8 = sum of vanillyl, syringyl and cinnamyl (FAD and CAD) phenols produced from the oxidation of 100 mg of organic carbon (Hedges and Mann, 1979) . ND = not detected; NQ = not quantifiable; SD = standard deviation.
Bulk carbon characteristics in sediments
There were no significant differences in bulk sediment parameters measured between Stations 1 and 2 (lower river) ( Table 3 ). The range of percent organic carbon and total nitrogen in sediments at the lower river stations ranged from 0.5 to 1.9 (mean = 1.2 F 0.5) and 0.03 to 0.2 (mean = 0.1F0.05), respectively (Table  3) . Although there was no significant ( p> 0.05) relationship between river discharge and total carbon and nitrogen, the highest carbon and nitrogen values (in the river) occurred during the lowest flow period in November 1999 and February 2000 when the river discharge dropped below < 5000 m 3 s À1 . There was a significant ( p < 0.05) positive relationship between percent fines (< 63 mm) and percent organic carbon in sediments of the lower river (Table 3) . Molar carbon/nitrogen (C/N) ratios ranged from 9.4 to 18.7 (mean = 12.0F1.4) -the highest value occurred during peak river discharge in April 1999 (Table 3) . Average percent organic carbon (mean = 0.9 F 0.08) and C/N molar ratios (9.9 F 0.5) were significantly ( p < F 0.05) lower in shelf (Stations 3 and 4) sediments compared to lower river sediments (Table 3) . A strong positive correlation was also found between percent organic carbon (%OC) and total nitrogen (%TN) at Stations 1 (r 2 = 0.97) and 2 (r 2 = 0.96) in river sediments (Fig. 3) . Bulk d
13 C values in lower river sediments ranged from À24.65xto À21.90x (mean = À23.20F1.09x ) ( Table 3) . These values were generally more depleted than those found in shelf sediments (À22.5xto À21.2x ) ( Table 3) .
Lignin-phenols in sediments
The LOPs in sediments from the lower Mississippi River and Louisiana shelf are shown in Table  4 . The L 8 values in the lower river ranged from 0.72 to 3.72 (mean = 1.78 F0.23) and while there was no significant relationship between L 8 and river discharge ( p > 0.05), the highest value occurred during peak discharge in April 1999-which corresponded to the highest observed C/N ratio of 18.7 and most depleted d
13 C values (Tables 3 and 4 ). The L 8 values on the shelf ranged from 0.68 to 1.36 (mean = 1.0 F 0.25) and were significantly lower ( p < 0.05) than the average value for lower river sediments (Table 4) . (Hedges and Mann, 1979; Goni and Hedges, 1992) . Tissue abbreviations: A, woody angiosperms; a, nonwoody angiosperms; G, woody gymnosperms; g, non-woody gymnosperms.
The compositional LOP ratios, syringyl/vanillyl (S/ V) and cinnamyl/vanillyl (C/V) in the lower river ranged from 0.42 to 1.59 (mean = 0.99 F 0.09) and those not quantifiable (NQ) to 0.15 (mean = 0.07 F 0.02), respectively (Table 4 ). The range of S/V and C/ V ratios on the shelf, 0.50 to 0.95 and NQ to 0.08, respectively, and was similar to that found in the lower river (Table 4) . Details on the sources of these LOPs have been discussed previously (Hedges and Mann, 1979) . These ratios indicate that significant amounts of lignin in both the river and GOM were derived from angiosperm tissues (Fig. 4) . Moreover, the low C/V ratios indicate that this is likely a mixture of woody and non-woody sources and contains a woodier signature in the lower river than has been reported from recent studies in the general study area (Goni et al., 1997 (Goni et al., , 1998 . Ratios of vanillic acid/vanillin (Ad/Al) v and syringic acid/syringaldehyde (Ad/Al) s, shown to be indicative of the diagenetic state of LOP (Hedges et al., 1988) , ranged from NQ to 0.48 (mean = 0.20 F 0.07) and NQ to 0.43 (mean = 0.21 F 0.06), respectively, in the lower river (Table 4) . Similarly, (Ad/Al) v and (Ad/Al) s ratios on the inner shelf ranged from NQ to 0.55 and NQ to 0.59, respectively.
Discussion
Sources of lignin
Although the highest inputs of terrestrially-derived organic matter occurred during high river discharge periods, there were no discernable trends in the sources of terrestrial organic matter in sediments. Terrestrial organic matter in the lower Mississippi River has a signature that appears to be predominantly com-posed of woody angiosperms throughout most of the year (Fig. 4, Table 4 ). There was a significant relationship between percent organic carbon and percent total nitrogen in sediments with a positive percent OC intercept at the zero percent TN (Fig. 3) ; this suggests that much of the nitrogen was likely in the form of organic nitrogen. The prominent salt wedge that occurred during some of the record low flow periods allowed for the intrusion of phytoplankton from the GOM (based on plant pigment biomarkers) that may have contributed to inputs of high nitrogen (predominantly diatom) detritus to the sediments (Bianchi et al., unpublished data) .
Transport and fate of lignin in the river
Based on the low C/V ratios, it appears that a significant fraction of terrestrially-derived materials in lower river and inner shelf sediments (within the riverine dispersal system) is derived from woody angiosperms. If we assume that the composition of terrestrial materials in sediments of the lower river is principally governed by the sedimentation of POC from upriver sources, these results are not consistent with recent work that suggests that much of the terrestrial POC upriver in the Mississippi River has a signature of non-woody angiosperms-believed to be derived from soils in northern grasslands (Goni et al., 1997 (Goni et al., , 1998 Onstad et al., 2000) . There are two scenarios that could possibly explain these inconsistencies: (1) the contribution of woody angiosperm materials from the major drainage basins of the Missouri and Ohio Rivers has been underestimated in Mississippi River POC; (2) preferential sedimentation of woody organic matter (via hydrodynamic sorting) within the lower river and the primary riverine dispersal system on the shelf.
Recent work has shown that bulk POC derived from the dominant sources of grasslands in the Missouri River watershed does have a lignin signature that is typical of non-woody angiosperm sources; C/N ratio of 9.6, L 6 values of 1, relatively enriched d 13 C of À19.4, and S/V and C/V ratios of 0.94 and 0.25, respectively (Onstad et al., 2000) . Approximately 75% of the total sediment discharged from the lower Mississippi River is derived from the Missouri River. Nevertheless, the distinct woody angiosperm signal in the lower river and inner shelf sediments is unexpected, from a mass balance perspective, even with the aforementioned inputs of woody vascular plant materials to the Mississippi River (Table 4) . Onstad et al. (2000) sampled the Mississippi River during a net depositional stagebased on the discharge values for the April and June 1986 time period. This likely resulted in the preferential loss of woody materials out of the water column. Moreover, Kendall et al. (2001) found that the average d 13 C isotopic signature was À26 for fine-grained POC in the Mississippi River (St. Francisville, Louisiana), which is clearly more negative than the values reported by Onstad et al. (2000) . So, the relative importance of woody angiosperm materials from the upper Mississippi basin (scenario 1) remains uncertain until more POC samples are collected across different flow regimes and with greater spatial resolution. However, hydrodynamic sorting (scenario 2) is likely affecting the distribution of terrestrially-derived particles in the river. Thus, a direct comparison between these POC values and our lower river sediments and inner shelf samples may be problematic due to selective loss of woody materials during this sampling period. This underscores the importance of differential particle settling as well as timing of discharge events when making predictions about the sources of particles in coastal margins.
Hydrodynamic sorting of sediment particles has been shown to be an important mechanism for distribution of terrestrially-derived organic matter along river-coastal margins (Prahl, 1985; Prahl et al., 1994; Jasper, 1995; Keil et al.,1998) . The primary mechanism behind this is based on the idea that vascular plant detritus (primarily C 3 plants) is retained in the inner bays and estuaries with coarse-grained mineral particles (Goni et al., 1997 (Goni et al., , 1998 . As mentioned previously, the difference with the Mississippi River is that some of the woody angiosperm fraction, albeit small, is associated within the fine-grained POC that is coming from select tributaries in the upper Mississippi drainage basin (Onstad et al., 2000) . Furthermore, the sedimentary carbon in the lower Mississippi River surface sediments sampled in this study has a woody angiosperm signature (Table 4) . Onstad et al. (2000) also observed similar isotopic and lignin-phenol characteristics within the region of our sampling sites.
If we assume that bedload accounts for a minor fraction of the total POM transported by most large rivers (Richey et al., 1990; Leopold, 1994) , and that the levee system along the entire lower Mississippi River precludes the input of large amounts of terrestrially-derived materials from local sources, the woody angiosperm signature in lower Mississippi River sediments is likely derived from the northern tributaries. This would imply that hydrodynamic sorting, typically associated with the relatively large particles of waterlogged woody material, is occurring in the lower river and the proximal portions of the riverine dispersal system on the shelf. The type of hydrodynamic sorting that we believe is occurring here is somewhat different than that described by Keil et al. (1998) . In the Mississippi River, we propose that hydrodynamic sorting occurs primarily as a result of frequent resuspension of sediments in the river bed caused by changes in river discharge, whereby the fine sediments are winnowed out in the water column and transported downstream, while the larger sediments/woody materials (with higher relative densities) selectively settle out in the lower river and inner shelf sediments.
Hydrodynamic sorting of sedimentary organic carbon in the lower river and inner shelf
Based on the following observations, we conclude that woody angiosperm POC, derived from upriver sources, is selectively removed within the lower Mississippi River and adjacent shelf: (1) the majority of fine-grained POC transported down river, predominantly from the Missouri River drainage basin, is primarily composed of a mixture of woody and nonwoody angiosperm materials (Onstad et al., 2000) ; (2) lower river and inner shelf sediments have relatively high concentrations of woody angiosperms (Table 4) ; (3) other shelf and slope sediments in the northern GOM, outside of the primary riverine dispersal system, are largely composed of non-woody sources (Goni et al., 1997 (Goni et al., ,1998 , with the exception of small patches of 13 C depleted sedimentary carbon due to remains of woody debris from sandy nearshore sediments (Sackett and Thompson, 1963; Hedges and Parker, 1976; Gearing et al., 1977) . This hydrodynamic sorting of woody angiosperm materials in the lower river and inner shelf would add another stage of selective removal of terrestrially-derived particles before they are transported to other regions on shelf/slope-outside of the primary riverine dispersal system. Recent work by Goni et al. (1997 Goni et al. ( , 1998 , which did not include sampling transects within the primary dispersal system of the Mississippi River, showed essentially no woody plant signature on the shelf. Thus, it appears that riverine-derived woody tissues preferentially settle out of the water column, in the lower river and inner shelf, prior to the selective dispersal patterns of C 3 versus C 4 non-woody materials in other regions of the shelf and slope, as described by Goni et al. (1997 Goni et al. ( , 1998 .
Summary
Terrestrial organic matter in the lower Mississippi River has a signature that appears to be predominantly composed of woody angiosperms throughout most of the year. This suggests that the input of woody angiosperm sources to this region have been underestimated and is likely more important than previously thought (Goni et al. 1997 (Goni et al. , 1998 . Hydrodynamic sorting, typically associated with the relatively large particles of water-logged woody material, is likely to occur in the river and the proximal portions of the riverine dispersal system on the shelf. This hydrodynamic sorting of woody angiosperm materials in the lower river and inner shelf would add another stage of selective removal of terrestrially-derived particles before they are transported to other regions on shelf/slope-outside of the primary riverine dispersal system. This work further demonstrates the importance of differential settlement of particles, sampling location within the dispersal system, and river discharge, when examining biogeochemical cycles in river-dominated margins.
